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REVIEW OF THE HISTORY OF SOUTH AMERICAN MAMMALS

The history of South American mammals begins with the Paleocene
records from Argentina. The order Marsupialia is represented here by
three superfamilies. The didelphoid opossums are known from abundant
remains but the family Didelphidae was in North America since the
Cretaceous. The carnivore-like borhyaenoids which compose the second
superfamily were the principal predators of the South American Tertiary.
Fossils of the third superfamily, the small shrew-like caenolestoids, are
known from the Eocene of Argentina but species of this group were present
in southeastern Brazil during the upper Paleocene. Remains of armadillos
which were similar to living species of the edentate order Xenarthra ap-
pear in the Argentine Paleocene, while fossils of related glyptodonts, ground
sloths, and anteaters, are of a later period in the Tertiary. Members of
the extinct order of primitive ungulates, the Condylarthra, and five inti-
mately related orders of peculiar South American hoofed animals had al-
ready attained a high level of diversity during the Paleocene. The
Notoungulata radiated into animals ranging in size and appearance from
the rhinoceros-like to the hare-like. The Litopterna evolved into forms
resembling horses, camels, and small antelopes. Some of the Astrapotheria
have been compared with rhinoceroses and hippopotami. Little is known
of the Paleocene Xenungulata but the few recognized members of this order
are among the oldest of South American mammals. The proboscidian-like
Pyrotheria date from the Eocene and seem to have been the last of the
native South American ungulates to evolve.

Precisely how and when these animals first arrived in South America
is unknown. Except for marsupials and condylarths, there is no record of

! Preparation of this manuscript was aided by National Science Foundation Grant
GB-2059. The figures were drawn by Josephine Stessl.
2 Division of Mammals, Chicago Natural History Museum, Chicago, Illinois.
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the occurrence of such animals in Middle America or northern South Amer-
ica prior to their appearance in southern South America.

Knowledge of what are presently regarded as later invasions is similarly
deficient. Rodents of the suborder Caviomorpha appeared nearly full bloom
in the Oligocene of the southern half of the continent. Their progenitors
must have invaded South America earlier but none of the steps leading to
the build-up has been discovered. Monkeys of an organization quite like
that of living South American primates appeared as suddenly in the upper
Oligocene of southern Patagonia. Nothing is known of their platyrrhine
ancestry. There is no record of the evolution and dispersal of neotropical
Primates from early Tertiary prosimians of the middle latitudes of North
America to Oligocene ceboids of the middle latitudes of South America.

The next records of new faunal elements in the South American Tertiary
date from middle or perhaps early Miocene with the appearance of the dol-
phin Proinia True, a genus supposedly of the family Susuidae (order
Cetacea). Two genera of this family survive in South American waters
with one, Inia, confined to fresh water. Whatever the systematic position
of Proinia (cf. Kellogg, 1942) of the Patagonian marine deposits, the
Pliocene Ischyorhynchus Ameghino is a true river susuid and very nearly
related to Inia.

The La Venta fossils discovered in Central Colombia (cf. Stirton, 1953)
give an inkling of the great variety and wide dissemination of South Amer-
ican mammals by late Miocene. They include remains of many of the
southern forms already known and, in addition, fragments of true cebid
monkeys, a bat of the family Phyllostomidae (Chiroptera), and a river
manatee of the family Trichechidae (order Sirenia). Late Miocene or
early Pliocene saw the arrival of members of the raccoon family, Pro-
cyonidae (order Carnivora). Finally in the upper Pliocene, mice of the
murid subfamily Cricetinae (Myomorpha, order Rodentia) had already
evolved into forms indistinguishable from representatives of living sigmo-
donts. Evidently, they thrived in great numbers on the plains of north-
eastern Argentina together with herds of peccaries (Tayassuidae, order
Artiodactyla) which had migrated from the north. Skunks of the family
Mustelidae (order Carnivora) may also have invaded South America at
this time but the oldest fossil, discovered in Eastern Buenos Aires, may be
early Pleistocene rather than late Pliocene.

Thus, by the end of the Tertiary, fossil evidence reveals that South
America was inhabited by three superfamilies of the order Marsupialia, two
of which survive; five superfamilies of the order Xenarthra of which two
are now extinct; six orders of ungulates, five native and none with living
issue; two families of the order Primates; one family of Cetacea with a
genus confined to fresh water; one family each of Chiroptera, Sirenia,
Carnivora, and two suborders of Rodentia, the still flourishing Caviomorpha
and Myomorpha. The oldest records of all but three of these taxa are from
the southern half of the continent. The ancestors of all South American
orders or families that originated in North America left no sign of their
sojourn in Middle America. With exceptions noted, their first passage
through northern South America is also unrecorded. It is practically cer-
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tain that additional mammalian families either invaded or arose in northern
South America during the Tertiary but disappeared without trace. Still
others now living in South America almost certainly arrived or evolved
there during the late Tertiary but for lack of fossil evidence may be in-
correctly adjudged to be post-Tertiary invaders.

Bats may have been the dominant and most diversified of small South
American mammals throughout the Tertiary but only one genus of Phyl-
lostomidae is known from that period. The other endemic tropical American
chiropteran families are the Noctilionidae, Desmodidae, Natalidae, Furip-
teridae, and Thyropteridae. They were members of a very ancient fauna
but only fragments of some of these have been found in Pleistocene owl
pellets. Squirrels (Sciuridae) undoubtedly invaded South America several
times from the north. The ancestor of the pygmy squirrel, Sciurillus, may
well have been the first to arrive, perhaps simultaneously with Middle
Tertiary Primates. Successive invasions of dogs, mustelids, and deer may
also have occurred but at a later date beginning perhaps with middle or late
Pliocene. Tapirs of the order Perissodactyla are known from the Pleistocene
but the first may have reached South America during late Pliocene. The
same may apply to bears and cats which are also known from the Pleistocene
of South America.

Horses and mastodons (order Proboscidea) arrived and disappeared
during the Pleistocene but the camels survived.® One genus of shrews,
Cryptotis (Soricidae, Insectivora), one genus of rabbits, Sylvilagus
(Leporidae, Lagomorpha) and one genus of spiny mouse, Heteromys
(Heteromyidae, Rodentia) are among the latest arrivals and are representa-
tives of the only other new mammalian families to invade South America
since early Pleistocene.

MICE, MOVEMENTS AND BARRIERS

The advent of mice, or myomorph rodents, in South America is shrouded
in mystery. A long history of differentiation in northern North America,
Middle America, and South America preceded their appearance in the
upper Pliocene of Argentina. Much of the evolution can be reconstructed
from the morphology of living forms but the time of invasion and the
routes of dispersal must be inferred from recent distributional patterns.

New World mice, the Cricetinae, are recorded from the Oligocene of
North America but possibly arose in late Eocene. They may have originated
in Eurasia and spread into northern North America, then Middle America
and South America. Or, they may have arisen in northern North America
and spread northward into the Old World and southward into South Amer-
ica. Insofar asthe history of living cricetines is concerned, either hypothesis
could be valid, but present knowledge favors the concept of a New World

2The bovine Colombibos atactodontus Hernandez Camacho and Porta, said to be
from the upper Pleistocene of Colombia, is based, according to Thenius (1964, p. 275, foot-
note 4), on what seem to be the deciduous teeth of domestic cattle.
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origin for cricetines. Whether the center was in northern or southern (i. e
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*

Middle American) latitudes of North America cannot be determined now.
It is known that the most primitive of living cricetines are sylvan and the

Golfo de
Guayaquil

7

Fig. 151.—Axis of Bolivar syncline (bars) and western Tertiary borderland (diagonals)
in Ecuador and Colombia with extension in Panamai. (Adapted from Nygren, 1950,

fig. 1)
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ancestral form must also have been sylvan with all the morphological
characters distinguishing them from pastoral forms (cf. Hershkovitz, 1962,
p. 16). Judged by the North American fossil record, it may be assumed
that all well defined Recent genera of pastoral cricetines were already dif-
ferentiated in the Pliocene.

Whatever its geological history during the Tertiary, Middle America
must have served variously as a transition zone, a center of evolution
and a staging area. From Middle America, cricetines and other New World
mammals spread into higher northern latitudes in the wake of retreating
glaciers and as suitable habitats became available. Their movements south-
ward were largely controlled by geographic, tectonic, and ecological factors.
Spread into South America was accomplished by means of over-water
movements, . e., island hopping and waifing, by swimming or fording; or
passively, by shifting land connections or cutoffs. It was finally accom-
plished via the Isthmian land bridge which only recently became complete
at its South American terminal (fig. 152). Actual means or routes of
dispersal used by the oldest migrants are hypothetical and need not have
been the same or used at the same time by different individuals of the same
species or different species.

A broad reconstruction of the history of mammalian faunas in Latin
America has been presented by Simpson (1950). His account served as
basis for orientation and has been universally accepted as an article of faith.
I reproduce herewith the principal section (pp. 379-381) relating to the
intercontinental exchange of faunas and the dissemination of cricetines in
South America:

“A change like that going on in the Eocene on the World Continent also occurred

in South America, but at a greatly later date, in the late Pliocene and Pleistocene

. .. Its cause was the rise of the Central American bridge and the consequent

irruption into South America of many derivatives from the fauna of the World

Continent. This third broad faunal stratum did not come in all at once, in a

single wave. Already in the late Miocene a few northern forms appeared, small

arboreal placental carnivores more or less related to the raccoon. Not long there-
after, apparently in early Pliocene times, some South American animals, ground
sloths, reached North America. These forerunners do not seem to indicate a con-
tinuous land connection but probably utilized the island chain, gaps in which were
closing progressively as the Central American and northwestern South American
regions rose relative to sea level. The exact moment when the bridge became com-
plete is not established, but this probably occurred during the age called Chapad-
malalan in South America and Blancan in North America, placed by some au-
thorities as latest Pliocene and by others as earliest Pleistocene. Even then the
exchange was at first rather limited in scope and the full surge of intermigration

did not occur until somewhat later, in unequivocally Pleistocene times. Soon or

late, at least fifteen (possibly sixteen) families invaded South America in this

great episode . . .

“Invasion occurred in both directions. By a moderate tabulation, fifteen fam-
ilies of North American mammals then spread into South America and seven
families spread in the reverse direction. The main migrants to the south were
rabbits, squirrels, field mice, dogs, bears, raccoons, weasels, cats, mastodons, horses,
tapirs, peccaries, camels, and deer, including in most of these cases some variety
of related forms.”

The spectacle of fifteen or sixteen North American families and seven
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South American families awaiting the propitious moment “in unequivocally
Pleistocene times” to cross the Panamanian bridge is dramatic. Viewed
in the light of fossil records and what is known of the ecological preferences,
habits, and vagility of the animals concerned, the stage seems real enough
but the scene is less a product of fact than fancy.

The geological and mammalian history of the Americas indicates that the
Isthmian water gap was much less effective in isolating faunas than the
climatic barrier across northern México. For most mammals the water
gap may not have been more than a minor obstacle and for some such as
otters and other aquatic and subaquatic animals, an invitation. It was cer-
tainly not as much a deterrent as water barriers crossed by mammals in
reaching the Antilles, the Galdpagos, the Philippines, Australia, New
Guinea, and other islands well off the continental shelves. Evidently, many
northern families which spread through the Isthmus to the edge of the gap
crossed it opportunely. Herds of wandering mastodons, tapirs, horses, pec-
caries, camels and deer would cross such bodies of water easily and routinely
just as their living relatives do today. Island chains and rafts provided
others with means of access to opposite shores. Unaquatic mammals such
as ground sloths and related edentates were crossing the water gap since
middle and probably early Pliocene while monkeys crossed at various times
since the Oligocene or perhaps late Eocene. Despite the absence of fossil
evidence, there is no reason to assume that many more families of contem-
poraneous mammals, some better adapted to water than others, were not
doing the same. The traffic was both active and passive and from either con-
tinent to the other.

Rodents habitually crossed water barriers and colonized continental and
oceanic islands throughout the world. Latin American cricetines are no
exception. The vole-like terrestrial or pastoral species seem to have been
even more successful than their aquatic relatives in crossing water barriers
and ranging widely.

At the time of the Pliocene-Pleistocene transition when, according to
Simpson’s dictum, the intercontinental faunal exchange was about to begin,
complex-penis-type genera and tribes of cricetines (see below) had already
become differentiated in South America and reached nearly their present
limits of natural dispersal in both North and South America. By late
Pliocene, Sigmodon, the most generalized member of the South American
sigmodont group, had invaded North America at least as far as Kan-
sas (Hibbard, 1937, p. 247). At the southern extreme, late Pliocene
Proreithrodon Ameghino (inseparable from Pleistocene Ptyssophorus
Ameghino and Tretomys Ameghino and from Recent Reithrodon Water-
house) was already one of the most common rodents of Patagonia (Hersh-
kovitz, 1955, p. 639 ff.). Other Pleistocene cricetines of northeastern Ar-
gentina are also identical with living forms. The rich and well preserved
fossil mammals of the Pleistocene of Minas Gerais, eastern Brazil, discov-
ered in the first half of the last century by the Danish paleontologist Wilhelm
Lund, are, for the most part, indistinguishable from living mammals of the
same region.

Closure of the Panamanian portal may have facilitated the crossing of
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Fig. 1562.—Rio Atrato-Rio San Juan basin, western Colombia. Land bridge connecting
North and South America across the western border of the former Isthmian seaway
is the narrow divide between the two rivers. The river channels follow the axis of the
Bolivar geosyncline.
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some species but there is no evidence that it resulted in a spectacular in-
crease in the volume of faunal interchange.

THE CRICETINE GLANS PENIS IN TAXONOMY AND
NEW WORLD ZOOGEOGRAPHY

New and Old World cricetines (Cricetinae) and microtines (Microtinae)
are here treated as subfamilies of Muridae. This classification combines,
in effect, all categories of the Muridae and Cricetidae of Simpson (1945,
pp. 83, 205) or Wood (1955, p. 176) into the single family Muridae as rec-
ognized by Ellerman (1941, p. 1).

Recent studies of the glans penis and male accessory reproductive glands
support this classification and add considerable data to our knowledge of
the interrelationships of many of the species, genera and supergeneric
assemblages of murids.

Two basic phallic types within the Muridae are demonstrated by Hooper
(1958, 1959, 1960, 1962), Hooper and Hart (1962), Hooper and Musser
(1964a, 1964b) and are discussed by Hershkovitz (1966).

The first or complex penis type (fig. 1568A) is characterized by a baculum
with typically three terminal digits and paired sac-like sinuses of the spongy
tissue of the glans. This type predominates in Old World and South Amer-
ican Cricetinae, Murinae, Gerbillinae, Microtinae, and probably others in-
cluding otomyines and dendromurines. The simple type penis (fig. 153B)
is distinguished by the absence of lateral bacular digits and sacculations in
the spongy vascular layer of the glans. It characterizes the essentially
Holarctic peromyscine Cricetinae comprising the thirteen genera,
Peromyscus, Reithrodontomys, Aporodon, Onychomys, Baiomys, Scot-
inomys, Ochrotomys, Neotomodon, Nelsonia, Ototylomys, Tylomys, Neot-
oma, and Xenomys.

Complex and simple phallic types are not restricted to murids and the
simple type is not confined to peromyscines. Hooper and Musser (1964a)
demonstrate simple or intermediate phallic types among some Old World
cricetines (Myospalax, Mystromys), South American cricetines (Nyctomys,
Otonyctomys, Scapteromys), nesomyines (Macrotarsomys) and microtines
(Dicrostonyx), some species of Microtus, Ellobius (cf. Hooper and Hart,
1962). Hooper and Musser (1964a, p. 53) also mention a simple type penis
among murines but do not identify the species.

The simple penis is derived from the complex and arose independently
in all major murid categories (cf. Hershkovitz, 1966). Simplification may
be effected by reduction and elimination of the lateral bacular digits, as
has occurred in all peromyscines, some murines (Bittera, 1918, p. 414),
some microtines (Hooper and Hart, 1962), and some South American
cricetines (Hooper and Musser, 1964a; Hershkovitz, 1966). It may also
result from reduction and elimination of the middle digit only, as in the
South American Scapteromys, Phyllotis, and Zygodontomys (Hershkovitz,
1966) ; or by fusion of all digits, as in most Scapteromys (Hershkovitz,
1966).

Members of the peromyscine group are a diverse lot judged by external,
cranial, and dental characters. The penis, although of the simple type is
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also highly diversified within the group. Hooper and Musser (1964a) divide
peromyscines into two groups. Earlier, Hooper (1960) had arranged them
in four. The several convergent paths leading to a simple penis increase
the probability that peromyscines are polyphyletic. In any case, it is vir-
tually certain that peromyscines, individually or collectively, are derived
from the same complex penis type stock now represented by South Ameri-
can cricetines. These two assemblages, the essentially North American

4 mm

COMPLEX SIMPLE
A B

Fig. 153.—Glans penis of New World cricetines. A, complex type with three digitate
baculum in Oryzomys flavescens (after Hooper, and Musser, 1964a, fiz. 1h). Glans of
A dissected midventrally to expose baculum. B, simple type with simple rod-like baculum
in Peromyscus pirrensis (after Hooper and Musser, 1964b, fig. 1e). Glandes cleared and
stained to reveal internal structures.

peromyscines with simple penis and the essentially South American crice-
tines with complex penis, are the primary indicators of inter-American ex-
changes of mammalian faunas during the late Cenozoic. Their separate
dispersal patterns form a mosaic of five faunal strata.

0Old North and Middle American cricetines, representing stratum I (fig.
154) migrated over water, i. e., by island hopping or waifing, into South
America and radiated there into representatives of stratum II. Descend-
ants of some elements of stratum II returned by over water routes to Middle
America and differentiated significantly forming stratum III. Finally,
late migrants of South American stock spread over the completed Isthmian
land bridge and are identified as stratum IV. North American elements
also spread at the same time by the same route into South America and be-
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came stratum V. There has been little or no change in the taxonomic grade
of either stratum IV or V.

Many mammals and other vertebrates belong to the same faunal strata
as the cricetines. The following section, however, describes the five strata
in terms of cricetines only.

LATIN AMERICAN CRICETINE FAUNAL STRATA

STRATUM 1. OLD MIDDLE AMERICAN COMPLEX PENIS TYPES.

Old complex penis types, evolved in situ or migrated from northern North America

(fig. 154).

The only Middle American members of this stratum are the following
two closely related monotypic genera,

Nyctomys
Otonyctomys

These are possibly relicts of the archaic North or Middle American stock from which
the complex-penis-type thomasomyines may be derived on the one hand, and from which
the simple-penis-type peromyscines diverged on the other. The male genital tract and
the accessory reproductive glands (Arata, 1964, p. 14) of Nyctomys sumichrasti and
Otonyctomys hatti are reduced or simplified and approach those of peromyscines. Other-
wise, they most nearly resemble species of the South American genera Thomasomys and
Rhipidomys. The possibility that the stem form of Nyctomys and Otonyctomys evolved
in South America and migrated over water into Middle America (see stratum II) must
also be considered.

The Tertiary history of Middle American cricetines is unknown. There
is no suggestion that Eumys of northern North American Oligocene may
be ancestral. According to Clark, Dawson and Wood (1964, p. 42) some
element of the Fumys complex may have given rise to “hesperomyines.”
Their phylogenetic chart (op. cit, fig. 5) shows a line leading to Leidymuys
(Oligocene-early Miocene) through Copemys (late Miocene-early Pliocene)
to Peromyscus (upper Pliocene and later). Another branch leads from
Leidymys to Miochomys (late Miocene) then directly to Onychomys of the
same horizons as Peromyscus. It seems that the ‘“hesperomyines” of these
authors equals the peromyscines of neomammalogists. The name pero-
myscine, or the tribal form Peromyscini, is zoologically correct and nomen-
clatorially valid for North American simple-penis-type cricetines (see
nomenclatorial note p. 746).

STRATUM II. SOUTH AMERICAN COMPLEX PENIS TYPES.
Descendants of stratum I; migrated over water from Middle America into South
America (fig. 154) ; evolution to generic and tribal grades.

There are approximately 50 genera and 300 species of South American
cricetines. Samplings of a large numbet of genera (¢f. Hooper and Musser,
1964a) show all to be of the complex penis type. The affinities of the re-
maining genera are such as to virtually preclude the possibility that any
of them are not of the same basic type. Ancestral species arrived in South
America during the Tertiary, perhaps from Miocene onward. Subsequent
intercontinental movements of complex-penis-type cricetines may have been,
until late Pliocene-Pleistocene, almost entirely from South America into
North America (see strata III and IV, beyond).
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Fossil cricetines congeneric with living South American forms are
known from the Pleistocene of southeastern Brazil and the late Pliocene and
Pleistocene of northeastern Argentina. There is no likelihood that the
evolution of the more highly specialized and geographically restricted species
and generic clusters could have taken place anywhere else than in situ. The
evolution of most of these forms can be reconstructed from the extant South
American fauna.

For a discussion of the adaptive radiation, dispersal, and taxonomy of
some of the genera and generic groups see Hershkovitz (1944, 1955, 1960,
1962, 1966).

OOE
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Fig. 154.—Cricetine rodent faunal strata (Roman numerals) in Middle and South Amer-
ica. Broken arrows indicate over water migration, solid arrows over land. Stratum
I = old North American complex-penis-type mice. Stratum II = tribes and genera of
South American complex-penis-type mice evolved from I. Stratum III = genera and
species of Middle American and West Indian complex-penis-type mice differentiated
from II. Stratum IV = slightly differentiated Middle American descendents of II.
SP = North American simple-penis-type mice. Stratum V = slightly differentiated
simple-penis-type migrants in South America.

STRATUM IIL. OLD SOUTH AMERICAN MIGRANTS IN NORTH AMERICA.
Early descendants of stratum II; migrated over water into Middle America and the
West Indies (fig. 154) ; evolution to species and generic grades.

Three genera, Sigmodon, Oryzomys and the extinet oryzomyine genus
Megalomys compose this stratum. They are of the complex penis type and
derived from South American stock. Sigmodon is represented by several
extinct and living species, all closely related and treated here as a single
species complex with an intricate geographic history. The genus Oryzomys
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of this stratum includes ten species, one extinet, and two subgenera includ-
ing the nominate form. The West Indian Megalomys is known from the
Pleistocene and the Recent but was exterminated in historic time. Remains
of one species have been found near those of ground sloths. The North
American migrations of Oryzomys and Stgmodon also coincided largely with
the movements of ground sloths, glyptodonts and giant armadillos.

The species groups of Sigmodon and Oryzomys are listed below in the
order of the magnitude of their geographic range from north to south.

Sigmodon hispidus complex

The North American range of Sigmodon is greater than that of any other complex-
penis-type cricetine. Its present and past distribution in North America points to the
cotton rat as one of the earliest over-water migrants from South America. It has been
recorded from the upper Pliocene of Kansas (S. intermedius Hibbard, 1937, p. 247) and
S. hispidus was in Florida during Pleistocene. Successive invasions from South Amer-
ica, or reinvasions of South America from Middle America, may account for the con-
tinuous distribution of livirg Sigmodon hispidus in Middle and northern South America.

The extinct species of North American Sigmodon are properly components of
strata III. On the other hand, Recent and Pleistocene S. hispidus may be a late arrival
and an element of strata IV. The equal if not greater probability is, however, that
Sigmodon hispidus has been a persistent and pervasive element in all faunas from strata
I to V.

The sigmodont upper right molar described but not named by Black

(1963, p. 485) from the early Miocene Thomas Farm locality in Gilchrist
County, Florida, is tantalizing. The enamel pattern of the tooth most nearly
resembles that of Sigmodon. The occlusal surface, however, is said to be
terraced. The molars of Sigmodon are plane, hence more specialized. The
Thomas Farm tooth may represent a true sigmodont, a parallel development
or, less likely, an extinct side issue of the Eumys-peromyscine line.

Oryzomys palustris complex

palustris (= couesi, azuerensis, cozumelae, gatunensis, antillarum)
Fossils identified as O. palustris are known from the Pleistocene (Illinoisan?) of
Florida (Gut and Ray, 1963, p. 325). Examination of the type of Oryzomys
antillarum Thomas from Jamaica shows it to be a weakly differentiated member
of the palustris group. It may be treated as a subspecies, Oryzomys palustris
antillarum Thomas. In reaching Jamaica as a waif it crossed a much wider water
gap than any separating the Americas at the Isthmus during the Tertiary.

peninsulae

fulgens

nelsoni

fossilis (extinct)
Described by Hibbard (1955, p. 213) from the Pleistocene interglacial (Sanga-
mon?) of Meade County, southwestern Kansas. The genus Oryzomys does not
exist in Kansas now, but Hall (1955, p. 246) notes a specimen of O. palustris in
the U. S. National Museum said to have been collected in Neosho Falls, south-
eastern Kansas, by B. F. Goss, in 1859,

Oryzomys melanotis
If this proves to be a member of the O. alfarot group it belongs in faunal stratum IV
(below). Subgeneric affinities undetermined.

Oryzomys bombycinus
Subgeneric affinities undetermined but near O. melanotis.

Oryzomys aphrastus
Known from the type specimen only, a skin with shattered skull. Its nearness to
















































